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ABSTRACT 
Aleksandr Koppel 
BIM standard of an organisation. 45 pages, 5 appendices 
Saimaa University of Applied Sciences, Lappeenranta 
Double Degree Programme in Civil and Construction Engineering 
Bachelor’s Thesis, 2015 
Instructors: Timo Lehtoviita (Saimaa UAS), Pavel Nikandrov, Michail Novoselov 
(Spectrum Group) 
 
This document provides information related to the questions connected to transition of 
an organization from classic CAD design to Building Information Modeling (BIM).  
This study describes key aspects that should be covered in the BIM standard. It will be 
a brief description of BIM, shown the main advantages of it over the classic design. It 
should be noted that the basis of the standard is based on “Closed” BIM system. 
However, issues related to the Open BIM also will be occur. This research work will be 
explained the essence of the Industry Foundation Classes. 
Special attention is given to the COBIe Data system, a very important part of the 
Building Information Modeling, simplify the work of a facility management and to the 
open format IFC (Industry Foundation Classes). 
Also, special attention was given to the Level of Development (LOD), its classification 
and requirements. 
The basis of this work is taken from the experience of leading innovators, companies 
which one successfully passing or have already switched to this technology. 
Keywords: BIM, IFC, CObie Data, Level of Development  
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1. INTRODUCTION 
In the construction world, the world of design and architecture conservative methods are 
increasingly inferior progressive methods. CAD design is replaced by a fundamentally 
different system, different view of the design, namely the Building Information Modeling. 
But usually, at this phase there are difficulties on how to make this transition. 
Experience has shown that for a successful transition of any organization we need a 
regulated document, a standard. 
The purpose of this work was to gather the information related to the questions 
connected to transition of an organization from classic CAD design to Building 
Information Modeling (BIM).  
This study describes key aspects that should be covered in this standard. 
At the chapter 2 there are a brief description of BIM, shown the main ideas of using it in 
building projects and comparing of the various approaches of BIM. Clarified purpose of 
BIM standard and the essential requirements for this document. 
In the chapter 3 there are important information about open format IFC - it's architecture 
and composition. 
The chapter 4 explains the difference between levels of developments of building 
elements, its classification and structure. 
Chapter 5 explains the COBie system, its benefits and goals.  
Chapter 6 contains information about execution plan of BIM, describes the main roles in 
this process and clarify the key items it. 
Information about phases of project development explained at the Chapter 7. 
It should be noted that this work is a guideline for creating a specific BIM standards, 
rather than directly standard itself. This work was written during the period of practice in 
the Spectrum Group Company. 
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2. BUILDING INFORMATION MODELING 
 
2.1. Main ideas of using BIM in building projects 
Today there are several definitions of BIM that in the basic sense are the same, with 
different nuances. One of the descriptions according to Lehtoviita (2015) is: 
The Building Information Model (BIM) is a digital representation of information on the 
building and the building process throughout its life-cycle. It also covers the geometry of 
the building and its three-dimensional representation for the purpose of illustration and 
for various simulation needs. Practically BIM is not only one model. During the same 
project many different kind of models are used in many ways. That is why the better 
definition of BIM is Building Information Modeling. 
Based on the foregoing let us formulate a point that, most accurately reveal the very 
essence of the concept. 
Building Information Model (BIM) is: 
- Well-coordinated, consistent and coherent, 
- Amenable to transfer to calculation and analysis software, 
- Having geometric binding, 
- Suitable for computer use, 
- Permit the necessary updates numerical information on the projected or existing 
facility, which can be used to: 
- Adoption of specific design solutions 
- Create high-quality project documentation, 
- Predicting the performance of object, 
- Estimating building plans 
- The order and manufacturing of materials and equipment, 
- Management of construction of the building, 
- Management and operation of buildings and facilities of technical equipment 
throughout the life cycle, 
- Building management as a commercial activity, 
- Design and management of the reconstruction or repair of buildings, 
- Other building-related purposes. 
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The life cycle of buildings, from the point of view of BIM, can be illustrated like fig. 1. 
 
 
Figure 1. Life cycle of buildings 
(http://buildipedia.com/images/masterformat/Channels/In_Studio/The_Daily_Life_of_Bui
lding_Information_ModelingBIM/BIM_Illustration.jpg) 
 
In other words, BIM has all the necessary numerical description and organize 
information about the object that is used both at the phase of design and construction of 
the building, and during its operation, maintenance and even demolition. 
Building information models enable the following, for example: 
- Provision of support to the investment decisions by comparing the functionality, 
scope and costs of the solutions. 
- Energy, environment and lifecycle analyses for the purpose of comparing solutions, 
design and objectives of facility management follow-up. 
- Design visualization and analysis of construction feasibility. 
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- Enhancement of quality-assurance and data exchange and making the design 
process more effective. 
- Utilization of building project data during use and facility management activities. 
 
2.2. Purpose of the BIM standard 
The main problem of the transition of the new technology in the organization is related 
to the incorrect interpretation of technology. BIM is not simply a new tool for design, BIM 
is a new way of thinking. 
 
The harmonization and standardization of work require a clear understanding of all the 
participants in the process of designing its role in the creation of the final product at any 
given time. For this needs a document which will set out the roles, responsibilities, 
opportunities and due to the degree of responsibility of each participant in the design 
process. This document, let us call it a standard, should contain the following items: 
 
- The introductory part. Purpose of the BIM standard. Brief description. 
- BIM system 
- The distribution of roles.  
- Clarification of the phases. Phases of development of the project 
- The collaboration scheme 
- Construction-Operations Building Information Exchange  
- Work within the group 
- Work between groups 
- Coordination models 
- Levels of detail models 
 
In this paper recommendations and the main principles of this process have been 
developed. 
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2.3. Brief description 
 
In this part of any standard there should be a brief description of design technology, the 
aim of the transition to this technology. This text is designed for the average employee 
who has just been introduced into the principles and approaches of BIM. 
This BIM-standard is designed for unification and standardization work in the BIM 
technology software. Design is an integral part in the creation and filling of a unified 
information model that will be used at all phases of the life cycle of buildings. Standard 
work respecting the software designers of various functional groups and their combined 
interaction. The purpose of the regulation is to improve the work efficiency of the 
programs and the creation of a coherent, well-organized information model. 
 
2.4.  BIM software 
 
This section should contain software description which one particular enterprise want to 
use in their work.  
This applies not only BIM software and other software used in the operation. It must be 
their connection with each other at a particular stage of development of the company's 
thinking. 
An example can be seen Appendix 1. 
 
2.5. Closed BIM 
At the moment, Spectrum Group adheres to the system “Closed BIM” due to low 
demand for the format .ifc among customers in Russia and Commonwealth of 
Independent States (CIS). 
 
Nevertheless, we are confident that in the future this format will attract more and more 
popular, in this regard, the Spectrum Group already introduced standards for preparing 
the transition to a system OpenBim. 
In the Apendices 4 there is an example of guidelines for one particular section of an 
standard - collaboration scheme in Revit. 
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2.6. Open BIM 
OpenBIM is a universal approach to the collaborative design, realization and operation 
of buildings based on open standards and workflows. OpenBIM is an initiative of 
buildingSMART and several leading software vendors using the open buildingSMART 
Data Model. 
 
 
 
Fig. 2. Open BIM scheme (tekla.com) 
One idea of the advantages of Open Bim, expressed technology leader, the Tekla 
Corporation 
- openBIM supports a transparent, open workflow, allowing project members to 
participate regardless of the software tools they use. 
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- openBIM creates a common language for widely referenced processes, allowing 
industry and government to procure projects with transparent commercial 
engagement, comparable service evaluation and assured data quality. 
- openBIM provides enduring project data for use throughout the asset life-cycle, 
avoiding multiple input of the same data and consequential errors. 
- Small and large (platform) software vendors can participate and compete on system-
independent, ‘best-of-breed’ solutions. 
- openBIM energizes the online product supply side with more exact user demand 
searches, and delivers the product data directly into the BIM. 
- The idea is to lead the reorganization under new criteria to ensure an open approach 
in which all software vendors can participate  
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3. Industry Foundation Classes  
 
At the heart of open BIM is an open data exchange format - IFC. 
 
The Industry Foundation Classes (IFC) data model is intended to describe building and 
construction industry data. 
 
It is a platform neutral, open file format specification that is not controlled by a single 
vendor or group of vendors. It is an object-based file format with a data model 
developed by buildingSMART (formerly the International Alliance for Interoperability, 
IAI) to facilitate interoperability in the architecture, engineering and construction (AEC) 
industry, and is a commonly used collaboration format in Building information modeling 
(BIM) based projects. The IFC model specification is open and available 
(http://www.buildingsmart.org/bim/). It is registered by ISO and is an official International 
Standard ISO 16739:2013. This paper discusses how interoperability between building 
models using the Industry Foundation Classes (IFC’s) and process plant models using 
ISO 15926 can be achieved. For building models (IFC’s – now ISO 16739) have been 
developed over the last 30 years under the organisation International Alliance for 
Interoperability (IAI) – now buildingSMART, and for process plant, ISO 15926 has 
evolved from the European initiative EPISTLE over a similar period of time. To date 
there has been little communication between these groups but the requirement for 
interoperability is now increasing. 
 
 
3.1. Architecture 
 
IFC defines an EXPRESS based entity-relationship model consisting of several hundred 
entities organized into an object-based inheritance hierarchy. Examples of entities 
include building elements such as IfcWall, geometry such as IfcExtrudedAreaSolid, and 
basic constructs such as IfcCartesianPoint. (http://www.iai-
tech.org/ifc/IFC2x3/TC1/html/index.htm) 
 
At the most abstract level, IFC divides all entities into rooted and non-rooted entities. 
Rooted entities derive from IfcRoot and have a concept of identity (having a GUID), 
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along with attributes for name, description, and revision control. Non-rooted entities do 
not have identity and instances only exist if referenced from a rooted instance directly or 
indirectly. IfcRoot is subdivided into three abstract concepts: object definitions, 
relationships, and property sets: 
 
- IfcObjectDefinition captures tangible object occurrences and types 
- IfcRelationship captures relationships among objects 
- IfcPropertyDefinition captures dynamically extensible properties about objects 
- IfcObjectDefinition 
 
IfcObjectDefinition is split into object occurrences and object types. IfcObject captures 
object occurrences such as a product installation having serial number and physical 
placement. IfcTypeObject captures type definitions (or templates) such as a product 
type having a particular model number and common shape. Occurrences and types are 
further subdivided into six fundamental concepts: actors ("who"), controls ("why"), 
groups ("what"), products ("where"), processes ("when"), and resources ("how"). 
 
- IfcActor represents people or organizations. 
- IfcControl represents rules controlling time, cost, or scope such as work orders. 
- IfcGroup represents collections of objects for particular purpose such as electrical 
circuits. 
- IfcProduct represents occurrences in space such as physical building elements and 
spatial locations. 
- IfcProcess represents occurrences in time such as tasks, events, and procedures. 
- IfcResource represents usage of something with limited availability such as materials, 
labor, and equipment. 
 
3.2. IfcRelationship 
 
IfcRelationship captures relationships among objects. There are five fundamental 
relationship types: composition, assignment, connectivity, association, and definition. 
 
IfcRelDecomposes captures a whole-part relationship having exclusive containment 
such as subdividing a building into floors and rooms or a wall into studs and sheathing. 
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IfcRelAssigns captures assignment relationships where one object consumes the 
services of another object, such as a labor resource assigned to a task, or a task 
assigned to a building element. 
 
IfcRelConnects indicates connectivity between objects such as a floor slab connected to 
a beam or a pipe connected to a sink. 
 
IfcRelAssociates indicates external references for an object such an external IFC library 
file where an object is defined. 
 
IfcRelDefines indicates an instance-of relationship such as a pipe segment being of a 
particular type. 
 
IfcPropertyDefinition captures dynamically extensible property sets. A property set 
contains one or more properties which may be a single value (e.g. string, number, unit 
measurement), a bounded value (having minimum and maximum), an enumeration, a 
list of values, a table of values, or a data structure. While IFC defines several hundred 
property sets for specific types, custom property sets may be defined by application 
vendors or end users. 
 
IfcPropertySet represents a set of properties attached to an object occurrence or object 
type. 
 
IfcPropertySetTemplate captures definitions of properties and their data types. 
 
3.3. Products 
 
IfcProduct is the base class for all physical objects and is subdivided into spatial 
elements, physical elements, structural analysis items, and other concepts. Products 
may have associated materials, shape representations, and placement in space. Spatial 
elements include IfcSite, IfcBuilding, IfcBuildingStorey, and IfcSpace. Physical building 
elements include IfcWall, IfcBeam, IfcDoor, IfcWindow, IfcStair, etc. Distribution 
elements (HVAC, electrical, plumbing) have a concept of ports where elements may 
have specific connections for various services, and connected together using cables, 
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pipes, or ducts to form a system. Various connectivity relationships are used for building 
elements such as walls having openings filled by doors or windows. 
 
Materials may be defined for products as a whole, or as layers, profiles, or constituents 
for specified parts. 
 
- IfcMaterial indicates a specific material, with optional properties (e.g. mechanical, 
thermal) and styles (e.g. colors, textures). 
 
- IfcMaterialLayerSet captures a list of layers, each indicating a material of a specified 
thickness. 
 
 
- IfcMaterialProfileSet captures a set of profiles, each indicating a material of a 
specified cross-section. 
 
- IfcMaterialConstituentSet captures a set of constituents, each indicating a material 
used at a named shape aspect. 
 
Representations may be defined for explicit 3D shape, and optionally as parametric 
constraints. Each representation is identified by IfcShapeRepresentation with a well-
known name. 
 
'Body' indicates a 3D shape which may be represented by B-rep, NURBS, Constructive 
Solid Geometry (CSG), or swept profiles. It may be defined directly or derived by 
applying material definitions to other representations. 
 
'Axis' indicates a path for linear elements (e.g. wall, beam, pipe) for which material 
profiles or layers are aligned. 
 
'FootPrint' indicates a boundary for planar elements (e.g. slab, staircase) for which 
material layers are bounded. 
 
'Profile' indicates a side profile for opening elements (e.g. door, window) for which 
material constituents are bounded. 
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'SurveyPoints' indicates a set of points for surface elements (e.g. site) for describing 
contours. 
Placement may indicate position, vertical angle, and horizontal angle. 
 
IfcLocalPlacement indicates placement relative to an enclosing element hierarchy. 
 
IfcGridPlacement indicates placement relative to a grid with user-defined axes. 
Quantities may be defined for take-off purposes such as Gross Area, Gross Volume, 
Gross Weight, Net Weight, etc. IFC defines various quantities specific to each element 
type and the method of calculation according to geometry and relationships. 
 
3.4. Processes 
 
IfcProcess is the base class for processes and is subdivided into tasks, events, and 
procedures. Processes may have durations and be scheduled to occur at specific time 
periods. Processes may be sequenced such that a successor task may start after a 
predecessor task finishes, following the Critical Path Method. Processes may be nested 
into sub-processes for summary roll-up. Processes may be assigned to products 
indicating the output produced by the work performed. 
 
3.5. Resources 
 
IfcResource is the base class for resources and is subdivided into materials, labor, 
equipment, subcontracts, crews, and more. Resources may have various costs and 
calendars of availability. Resources may be nested into sub-resources for granular 
allocation. Resources may be assigned to processes indicating tasks performed on 
behalf of a resource. 
 
3.6. Contexts 
 
IfcProject encapsulates an overall project and indicates the project name, description, 
default units, currency, coordinate system, and other contextual information. A valid IFC 
file must always include exactly one IfcProject instance, from which all other objects 
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relate directly or indirectly. A project may include multiple buildings, multiple 
participants, and/or multiple phases according to the particular use. 
 
In addition to project-specific information, an IfcProject may also reference external 
projects from which shared definitions may be imported such as product types. Each 
external project is encapsulated using IfcProjectLibrary along with 
IfcRelAssociatesLibrary and IfcLibraryInformation to identify the particular revision of the 
imported project library. 
 
Projects support revision control where any IfcRoot-based entity has a unique identifier 
and may be marked as added, modified, deleted, or having no change. Such capability 
allows multiple IFC files to be merged deterministically, ensuring data integrity without 
human intervention. 
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4. LEVEL OF DEVELOPMENT MODELS 
 
Level of Development (LOD) models determines the completeness of the information 
model. It determines how many graphics and non-graphical (attribute) information 
required for a specific item of information model at a certain phase of its development. 
The conception of LOD is very important for the planning process of information 
modeling. It answers the questions: 
- What? (which element model) 
- What information must contain this item? 
- When? (at some time) 
- From whom should this information be communicated? 
- Who should be transferred to this information? 
 
Use of LOD is also extremely important in preparation of technical specifications for the 
design and modeling. 
The AIA® Document E202™ – 2008 contract document is dedicated to defining the BIM 
requirements for a project and describes the LODs of 100, 200, 300, 400 and 500.  
Level of Development (often called Level of Detail) refers to the amount of graphical and 
non-graphical information that is put into a model element.  That degree of development 
gets progressively more complex as you move from LOD 100 to LOD 500. 
According to the AIA The AIA® Document E202 ™ - 2008, LOD is issued on not all the 
information model, and specifically for each of its elements at each stage of the project. 
For example, a customer may be important to have a lot of information on windows and 
doors, but not in the elevator shaft. In such a case, the contract should be considered 
elevated LOD at the doors and windows and lower for the elevator. 
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Table 1. Comparison table of levels of development 
LOD Description Example 
LOD 
100 
LOD 100 - Essentially the 
equivalent of conceptual 
design, the model would 
consist of overall building 
massing and the downstream 
users are authorized to 
perform whole building types of 
analysis (volume, building 
orientation, cost per square 
foot, etc.) 
 
LOD 
200 
LOD 200 - Similar 
to schematic design 
or design development, the 
model would consist of 
"generalized systems or 
assemblies with approximate 
quantities, size, shape, 
location and 
orientation."  Authorized uses 
would include "analysis of 
selected systems by 
application of generalized 
performance criteria." 
 
LOD 
300 
LOD 300 - Model elements are 
suitable for the generation of 
traditionalconstruction 
documents and shop 
drawings.  As such, analysis 
and simulation is authorized for 
detailed elements and  
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systems. 
LOD 
400 
LOD 400 - This level of 
development is considered to 
be suitable for fabrication and 
assembly.  The MEA for this 
LOD is most likely to be the 
trade contractor or fabricator 
as it is usually outside the 
scope of the architect's or 
engineer's services or would 
constitute severe risk exposure 
if such parties are not 
adequately insured. 
 
LOD 
500 
LOD 500 - The final level of 
development represents the 
project as it has been 
constructed - the as-built 
conditions.  The model is 
suitable for maintenance and 
operations of the facility. 
 
 
Pictures from http://www.allthingsbim.com/2008/12/aia-bim-protocol-e202.html. 
The above descriptions are merely selection from the original AIA E202 document.  
Refer to the free sample available from AIA's Contract Documents website for complete 
details. 
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5. Construction-Operations Building Information Exchange 
(COBie) 
 
COBie is an acronym for "Construction Operations Building information exchange". 
Its purpose is to exchange information that is gathered during construction to be passed 
on to a building's facility manager. COBie defines the way this information is structured, 
and the formats that can be used. 
COBie is a performance-based specification for facility asset information delivery. Two 
main types of assets are included in COBie: equipment and spaces. While manufacturer 
data for installed products and equipment may one day be directly available (COBie 
helps the project team organize electronic submittals approved during design and 
construction and deliver a consolidated electronic O&M manual with little or no 
additional effort. (http://www.wbdg.org/resources/cobie.php) 
The data for COBie is split into 3 main areas, Design, Building and Common data. 
Models need to be constructed by architects that include data during the design stages 
and provide Design data and some of the Common data. The flowing is the breakdown 
of the section that are required from architects: 
- Contact (not strictly required from an autohoring tool 
- Facility (ifcProject, ifcSite and ifcBuilding) 
- Floor (ifcBuildingStory) 
- Space (ifcSpace) 
- Zone (ifcZone) 
- Component (ifcProduct) 
- Type (ifcProductType) 
- System (ifcSystem) 
- Assembly, Connection, Document, Attribute and Coordinate are also required if 
specified by the client. 
 
Each of these should be represented by separate tabs in the final COBie output. 
Data is made up of required information, referenced information and information that is 
only required if the client requests it. 
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Fig. 3. an example of COBie spreadsheet (solibri.com) 
 
COBie can be delivered as a spreadsheet or an xml file (a structured text file, a bit like 
HTML). xml files require software to make them human readable so unless a software 
(or web service) is proscribed COBie is normally requested as a spreadsheet. 
The theory is a spreadsheet can be filled manually by humans, yet still retain the 
possibility of populating data automatically via software from BIM models. 
COBie deliverable could be extracted from an IFC export. However all the data required 
would have to exist in the IFC file. Just exporting an IFC file in itself won't guarantee a 
valid COBie deliverable. 
Conversely COBie data could be pushed into an IFC file, but it is not automatic. 
Matching objects would have to exist in the IFC file. If a pump doesn't exist in the IFC 
file, COBie can't push data into it. 
Using IFC to deliver COBie is NOT easier and quicker, it adds another layer of tasks. 
Which is why both IFC and COBie are usually requested by owners. 
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An example of COBie software shown at the Appendices 5. 
Every engineer and architect who works in the model must maintain a level of building 
information according to the current level of detail. 
The duty of the BIM Manager also includes validation information. 
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6. BIM Execution Plan 
 
6.1. The distribution of roles 
 
Implementation of BIM in the company has made by a team of implementation 
consisting of several people who perform different functions at different levels of 
implementation. The team is formed of the most qualified designers with practical 
experience in the technology at the appropriate software. 
 
6.1.2 BIM-manager’s features 
 
The task of BIM-manager is the implementation of BIM in the organization, setup, 
standardization and optimization of business processes associated with it, and the 
efficient operation of employees using this technology. The main objectives are: 
- Optimization of the software according to the current tasks of functional groups; 
- Implementation of BIM at the enterprise level, the standardization of business 
processes associated with it, to ensure its effective operation; 
- Technical support, installation, setup software, the database populate control,  
ensuring efficiency and effective use of technology programs for BIM; 
- Formation of the company's image as an organization that uses modern methods of 
design, providing staff training, tracking trends in the development of modern 
technologies and their application. 
 
6.1.3 BIM-coordinator’s features 
 
There are some features that were formulated very clearly and describe the role of a 
BIM-coordinator (Common BIM Requirements, 2012). 
During the initial stage of the project, the task of the developer is to appoint a sufficiently 
competent and knowledgeable person to look after the formulation of the preliminary 
project-specific building information modeling plan as well as the coordination of various 
BIM duties linked with the various design disciplines.  
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The task of the BIM coordinator should be given to an experienced project individual 
who has adequate expertise in building information modeling and project management. 
The duties of the BIM coordinator comprise, together with the project management, the 
description of the building information modeling targets, goals and scope of use. He or 
she should clarify the BIM-related tasks, responsibilities and obligations to each party 
concerned. The appointed BIM coordinator handles BIM-related tasks as well as 
providing related guidelines, coordination and supervision during the project as a whole, 
in cooperation with the principal designer. The BIM coordinator reports to the project 
management and/or design management as agreed in connection with, for example, the 
design meetings. The reporting covers, at minimum, the status of the building formation 
modeling, measures taken, results of the quality assurance and possible problems. The 
tasks of the BIM coordinator may include the production of merged models and the 
assurance of information technology-based integration, or these may be specified as 
the duty of the principal designer or other party. 
The main objectives are: 
- Develop strategies for building information model of the object; 
- Determination of the composition of the central file repositories for all groups; 
- Creation of the project tree and file storage on the server together with the BIM-
manager according to this standard; 
- Binding file storage reference links between them, optimizing the size of file storage 
in the process; 
- Setting the primary working set for each group, together with members of these 
groups; 
- Setup the coordination and collaboration of group members; 
- The distribution of tasks between the parties in the model group of designers; 
- Together with other members of the project monitoring and compliance of LOD and 
LOI announced with the creation of the model; 
- Statement of the problem to BIM-master to creating and managing a database of 
families; 
- Systematic assembly project in a single model, coordination and analysis of the 
model, track collisions and correct design solutions; 
- Specifying the team members to correct the errors found by the analysis of the 
model; 
- Define the priority for BIM-master; 
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- Advice on the optimization of the standard for BIM-manager; 
- Control of execution of the project participants of the BIM-standard. 
 
The performer of the information model coordinator tasks can, as required, be changed 
in the middle of the project. However, such a change is not recommended. 
There is an example of the list of BIM coordinator tasks according to (Common BIM 
Requirements 2012 Series 11) in Appendix 2. 
 
6.1.4 BIM-masters’s features 
 
The objective of BIM-master is filling and updating the database of the families in Revit. 
Features of BIM-masters can be distributed among the most highly qualified members 
of the design in all functional groups, if such a person is not in the state of the project 
team (organization).  
BIM-master can be held remotely, when there is the need to perform a certain amount 
of work in a short time.  
Monitors the performance of work and takes them one who set the task. The main 
objectives are: 
- Support the structure for the Revit families database on the server; 
- Formation of new and edit existing families at the request of the project participants; 
- Monitoring the timely update families on a server based on the results of work in the 
project; 
- Standards compliance the development of families. 
 
6.2 Collaboration  
 
The purpose is to encourage better collaboration with a practical, inclusive, easy to 
understand and easy to adopt common language for job titles, descriptions and 
responsibilities. To create a clear vision, descriptions need to be agreed on key 
components of the BIM and whose responsibility they are.  
27 
 
The grid in Fig. 4 below has been based on the three primary functions of any 
successful process:  
- Strategic  
- Management 
- Production 
 
 
Figure 4. Skill matrix (AEC (UK) BIM Protocol 
 
6.2.1 Strategic 
 
This is a firm wide role which impacts on each project, primary responsibilities being: 
- Corporate BIM objectives 
- Best practice / research  
- Creating processes and workflows 
- Creating standards and protocols 
- Implementation 
- Training strategy 
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6.2.2 BIM (Strategic) function 
It is important to understand how vital a BIM Manager’s role is. It is not simply a 
rebranded CAD Manager, nor does it replace the CAD Manager’s role. It is about 
understanding what BIM can achieve: vision, engaging external stakeholders, 
collaborating partners and the internal teams. Somebody credible has to be responsible 
for the BIM strategy, the process change and the cultural impact. Inhouse or 
outsourced, successful models cannot be built without a strategic manager. 
Business and project size will dictate the structure of the BIM team. The BIM Manager 
could perform all functions on smaller projects. No matter how large the project you only 
need one person responsible for the strategic function. 
 
6.2.3  Management 
 
This is a project focused role, primary responsibilities being: 
- BIM Execution Plan 
- Auditing the BIM 
- Interdisciplinary BIM co-ordination 
- Content Creation 
 
6.2.4 Coordinator (Management) 
 
The management function is project- and BIM-specific. Each project needs a 
Coordinator to help set up the project, audit the model and co-ordinate with all 
collaborators. Multi-disciplinary co-ordination with BIM is essential. A Coordinator 
may manage several small projects. 
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6.3 Project BIM Execution Plan 
 
The project BIM Execution Plan defines how the modelling aspect of the project is to 
be carried out and how the model and data are formatted.  
 
As a stand-alone project document, the Project BIM Execution Plan document shall 
address as a minimum the following key items: 
- Goals and Uses: Define the project’s BIM goals, uses and aspirations along with the 
workflows required to deliver them. 
 
- Standards: The BIM standard used in the project and any deviation from that 
standard. 
 
- Software Platform: Defines BIM software to be utilised and how interoperability 
issues will be addressed. 
 
- Stakeholders: Identifies project leadership and additional stakeholders and their 
roles and responsibilities. 
 
- Meetings: Defines the BIM meeting frequency and attendees. 
 
- Project Deliverable: Defines the project deliverable and the format in which it is 
delivered and exchanged. 
 
- Project Characteristics: Number of buildings, size, location etc. Division of the work 
and schedule. 
 
- Shared Coordinates: Defines the common coordinate system for all BIM data. 
Details modifications to imported DWG/DGN coordinates. 
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- Data Segregation: Addressing model organisational structures where relevant to 
enable multi-discipline, multi-user access and project phasing as well as ownership 
of project BIM data. 
 
- Checking/Validation: Defines the checking/validation process of drawings and BIM 
data. 
 
- Data Exchange: Defines the communication protocols along with the frequency and 
form of data exchange. 
 
- Project Review Dates: Sets out key dates for reviews of the BIM which all teams 
buy in to (both internal to the company and externally with the full design team). The 
project should regularly review its BIM process and update the BIM Execution Plan 
accordingly. 
 
A Project BIM Execution Plan pro-forma and a complementary Project BIM Execution 
Plan Guidance Note are available and shall be used to ensure consistency between 
projects. Larger and more complex projects may warrant additional clarification; the 
strategy document will expand accordingly.  
 
6.4 Project BIM Meetings 
 
6.4.1. BIM Kick-Off 
 
At the outset of the project the lead consultant/client/contractor shall initiate the BIM 
Kick-Off meeting. 
 
The purpose of the meeting is to determine the BIM goals and aspirations for the project 
and define the project-wide BIM Execution Plan.  
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The BIM kick-off meeting should engage with all key stakeholders and should consider 
early on the BIM requirements for the full lifecycle of the project.  
The agenda for the kick-off meeting can be based around the headings covered in the 
Project BIM Execution Plan as a basic measure. 
 
6.6.1 BIM Reviews 
 
Efficient and regular communication is essential to the running of a BIM-based project. 
To facilitate this regular BIM project meetings are to be encouraged. The frequency of 
these meetings may vary as the project progresses.  
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7 PHASES OF PROJECT DEVELOPMENT 
 
7.2 Dividing the project into the phases of development 
 
Project realization is divided into certain phases of the development process. At each 
phase of the project files are stored in specific folders and are subject to clear rules of 
operation. This is done in order to facilitate the harmonization and coordination of the 
various functional groups in the collaborative design. 
 
7.3 Phase Development  
 
At this phase, each functional group is developing a project in a separate section of the 
central file. Each design team works through its own local file with their working set. It is 
recommended to separate the Concrete Structure and Metal Structure, a HVAC, and 
other related specialty for a different file storage. File storage with grid lines is allocated 
separately. 
 
For the coordination and sharing of tasks in the file storage group the links loaded to 
other file storage groups. Settings visibility planted files setups for optimal display 
necessary reference files elements. 
 
The files of each group must be available for editing only for members of that group. It is 
forbidden to edit the file storage of other groups and make local copies of it. It is also 
prohibited to edit someone else's identity. 
 
The separate subfolder must contain the files at different formats (DWG, PDF, etc.), 
which are loaded into the Revit model as a reference. 
 
To bind the result of work a special backup folder with copies of databases must be 
created. The folders must have a date of latest save and the name of the object. 
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7.4 Phase Coordination 
 
To coordinate the project, model analysis, coordination of design decisions and monitor 
conflicts of BIM the project coordinator forms a separate assembly file in Navisworks for 
all or selected folders, models of the buildings / structures. 
 
Analysis of the model produced in Navisworks Manage. 
 
7.5 Phase Publication 
 
At this phase, the recorded data is transmitted to the customer at a particular time. 
 
Formed subfolders naming the date of transfer, which is all the information transmitted, 
including output format drawings (DWG, PDF, etc.) 
 
7.6 Phase Archive 
 
After completion of the project, all data is copied to a folder of this phase and represent 
the finished project. 
Files of this phase can be used while working on other projects as a basis model. 
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8 CONCLUSIONS 
 
The goal of this work was to help engineers, designers and architects to understand the 
key points that are important for all participants of BIM design, in terms of the BIM 
manager. 
This paper explains basic terms of relationship in the design team at the various life 
stages of the project life, there was given some of the essential terms and concepts of 
scheme of work and official duties. 
To switch the Company from the classic design to Building Information Modeling 
requires a team of professionals, however, this work can be regarded as a guide for 
BIM manager on this process. Also, this information can be useful to an engineer or 
architect, interested in BIM. 
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APPENDIX   1   
(9) 
 
 
BIM software  
For the implementation of the technology of information modeling of buildings (BIM) in 
the construction design of the Spectrum Group is used the following software:  
- Revit Architecture ─ architecture and design; 
- Revit Structure ─ structural design; 
- Revit MEP ─ internal engineering systems. 
- AutoCAD Civil 3D ─ designing master plans and external engineering networks; 
- Robot Structural Analysis ─ engineering calculation and analysis of complex 
structures; 
- ANSYS ─ a universal software system for finite element analysis; 
- Navisworks Manage ─ application assembly files in different sections of a single 
model to verify design, visualization, coordination, presentation to the customer; 
- AutoCAD ─ the development of two-dimensional drawings and a platform for 
specialized applications; 
- 3dsMax Design ─ 3D-design, modeling, animation and visualization; 
- Revizto Viewer / Editor ─ demonstration of three-dimensional model in the 
visualization mode. 
 
Autodesk Revit software versioning 
Autodesk Revit software compatible file formats only "from the bottom up." This means 
that the project is saved in a later version, does not appear in the previous version. The 
decision to move to the next centralized version takes CAD / BIM-manager of what is 
written newsletter to all participants design. Families and program settings are saved for 
each new version in its own folder to save a copy of the previous version. Projects 
initiated and completed within a strict version. Transfer the project to the newer version 
can be done on request. 
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APPENDIX   2   
(11) 
An example of duties of a BIM (Building information Model) coordinator. (Common BIM 
Requirements 2012 Series 11 Management of a BIM project 
http://files.kotisivukone.com/en.buildingsmart.kotisivukone.com/COBIM2012/cobim_11_
project_management_v1.pdf) 
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APPENDIX   3    
Revit teamwork scheme 
 
Based on the closing BIM system, an example of teamwork scheme, based on 
Autodesk's product- Revit and Nawiswork. 
 
 
Figure 7. The scheme of teamwork 
 
Each functional group is working with its file storage and its local counterparts. 
Designers of one group synchronizes the changes in their own local files with the file  
 
‐Revit Local Files 
 
‐Revit central repository for groups 
‐Navisworks files on the models of each group 
 
‐ebuild Navisworks on all groups 
‐synchronization of local files with repository 
 
‐reference relation between files storage 
groups
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APPENDIX   3  
storage group. Within the model of the object divided by the working sets among team 
members. In reference to other sections of the project files are used repositories other 
groups, placed in folders this phase.  
File "grid lines" is loaded as reference and can be copied to the current flowing through 
the copy function monitoring. After setting the visibility graphs, templates species, filters, 
etc. reference files are displayed in the model assignment transferred between groups 
performs general interaction. 
From file storage file of each group formed Navisworks file, which is dynamically 
updated when changing the model. These files are linked to the general assembly 
Navisworks file on the project design (building / construction). Thus, during the 
"Coordination" is going to complete all sections of the model, which is analyzed and 
checked for collisions. If the project has several buildings, the assembly Navisworks 
files for each bulding can be gathered into a single assembly file the project with mutual 
coordination of control of the buildings to each other on the court. 
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APPENDIX   4  
Collaborate with others in Revit 
General Principles 
 
Related disciplines staff  are coordinated with each other by associated Сenter. One 
Center is enclosed link to another Center. In local copies on the respective types of 
customizable graphics performance required for the desired display content of the 
substrate. To send a tasks to the adjacent group presentation graphics is configured in 
such a way as to highlight the essential elements of the color model. 
 
Synchronization with the Center 
 
Sync intervals reminders sets by a BIM-coordinator at Revit settings. 
Sync settings can be set in a dialogue with the following command: 
If someone want to leave borrowed items, they should clear the check box for them. 
When important changes in the model or related files has been made, or created new 
workset, etc. necessary to carry out a forced synchronization.  
 
BIM manager duties include regulation of timing intervals and prevent concurrent 
synchronizations. Joint synchronization leads to increased load on the server and can 
cause its failure. 
 
View Templates 
 
To quickly customize the display of the form should be used view template. 
View templates adjusts BIM-manager at the request of BIM-project coordinator. 
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View template laid down in the project template. 
Several types of view templates  can be applied at the same time by mouse button 
menu.  
 
Grid Lines 
  
File with grid lines and levels should be placed in a separate folder. Typically, axles and 
levels prepared by the architects. By agreement, it can do and the constructors. 
The grid lines puts links to all Centers from all project participants. 
To track the changes, recommend copying the axis in their own projects through the 
copy function and monitoring. After copying, you must turn off the visibility of the 
reference file, to avoid duplication of the image axes. 
 
Finding shared coordinates  
 
Before inserting the reference file, close it in your Revit session. When you insert a file 
first time, when the general location is not determined, you must specify the parameter 
"Auto - Center to Center." File inserted by matching the base points of the project. 
 
For the correct positioning in the assembly file it is necessary to transfer a model in the 
correct position. At the figure marked the points of the project file and the assembly 
point of inserted model. The model is blue and rotated 45 °. 
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Figure 8. Inserted model center 
To transmit the new coordinates of the project relative to the point of shooting the 
assembly file must be inserted into the model and select the properties option specify 
"Shared Coordinates". While the location is not specified, it displays the "not shared". 
 
To transmit the new coordinates in the linked file, select the first item. Then be sure to 
save the assembly file by selecting in the "Save" 
 
If you unload the attached file and open it separately, we can see that its point is moved 
relative to the project point shooting. This displacement indicates the position in the 
assembly file. 
 
 
Figure 9. Project base points. 
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For mappings of the actual situation in the assembly file is necessary to switch the 
position of "orientation" to "true north." 
  
Shared model 
 
When the coordinates are determined, the next time you insert a reference file (section) 
in the main file (assembly), you must specify the parameter "Auto - Shared 
Coordinates." 
 
In the particular case, for example, the main building may be in the zero coordinates of 
Center file. Suppose we need to place the linked file twice aa the center file. Place of 
the second entry shown below. 
 
 
For each occurrence of the linked file, you must specify the name of its current position. 
In the properties of the entry set "Shared" and click "Edit". 
 
On the "Landing" rename the position of the linked file, as needed. 
 
The next entry of linked file, you can either re-download or copy to the drawing. Place 
the second entry, as necessary. 
 
For the new entry define the name the landing. 
  
If you need to re-download the file, you must specify the placing at the time of insert. 
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APPENDIX   5 
COBie extension for Revit 
 
 
 
 
 
 
 
 
 
 
 
Figure 9. Autodesk COBie Extantion 
COBie simplifies the work required to capture and record project handover data by 
compiling data during all phases of a project rather than waiting until the end of the 
project.  
The Autodesk COBie Extension simplifies this process further by allowing you to pull a 
COBie-compliant spreadsheet directly from your Revit Model. 
 
